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CONTROLLED DEFLECI'ION ROLL WITH HEAT 
BARRIER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a controlled-de?ection type 

of roll used to process traveling webs, such as paper in 
a papermaking machine. More particularly, this inven 
tion relates to a controlled de?ection roll which oper 
ates at‘elevated temperatures to heat the web. Even 
more. particularly, this invention relates to a barrier 
within such a controlled-de?ection roll which separates 
the extremely hot hydraulic ?uid used to actuate the 
roll shell de?ection apparatus, and the heat of the hy 
draulic ?uid, from the bearing lubricant. Still more 
particularly, this invention relates to a barrier having 
one or more ?uid chambers which contain a cooling 
liquid which is separate from either the internal hydrau 
lic ?uid or the bearing lubricant and which establishes a 
heat barrier between the internal hydraulic ?uid and the 
bearing lubricant. 

2. Description of the Prior Art 
As controlled-de?ection rolls have developed, and as 

papermaking has evolved into a more efficient hot-press 
water removal technology, the operating temperatures 
of controlled-de?ection rolls have increased, particu 
larly in the press section of a papermaking machine to 
remove moisture, and in the calender section to im 
prove sheet properties. In early designs of controlled 
de?ection rolls, the same oil was often used to both 
lubricate the bearings and the interface between the 
shoe, or shoes, which move against and support the roll 
shell to modify its de?ection to maintain the pro?le of 
the roll shell along its nip line of contact with a mating 
roll in a desired contour. The operating temperatures 
were not excessively high because nip pressures were 
generally lower, rolls were generally shorter in length, 
speeds were lower, and the rolls in the press and calen 
der sections in a papermaking machine were not run 
hot. Often, more than one of these factors was present. 

as nip pressures and machine speeds increased, and as 
papermaking machines became wider, and with the 
advent of so-called hot pressing wherein the press sec 
tion of the papermaking machine is desired to run hotter 
in order to enhance the removal of as much moisture 
from the traveling paper web as far upstream in the 
paper-making process as possible, the operating temper 
ature of the hydraulic actuating ?uid within controlled 
de?ection rolls increased to a level beyond that at 
which the roll shell support bearings, and their lubri 
cant, could operate at the load levels and service life 
required of them. Similarly, modern calendering tech 
niques also utilize higher roll temperatures. Even if 
special high temperature bearing lubricant was used, its 
exposure to either the thinner, less viscous hydraulic 
?uid used to actuate the de?ection correcting apparatus 
and lubricate its interface with the roll shell, or to the 
temperature of the hydraulic ?uid, or both, was delete 
rious to the lubrication of the bearings and to their 
service life. Further, merely sealing the roll shell sup 
port bearings from physical contact with the internal 
hydraulic ?uid does not insulate the bearings from the 
deleterious effects of the increased heat of the hydraulic 
?uid. 

In some prior lubrication arrangements in controlled 
de?ection types of rolls, the bearings were lubricated 
with oil which, in turn, was directed into the roll where 
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it either was used to actuate the roll shell support shoe, 
or mixed with such oil before they were recirculated 
out of the roll. While such an arrangement operates 
satisfactorily, it either requires the same lubricant to be 
used to lubricate the bearings and to actuate the shoe 
apparatus to control the roll shell de?ection, or, if sepa 
rate lubricants are used, they must necessarily be mixed 
within the roll and become undesirable for recirculation 
and subsequent use in either of these functions. 

SUMMARY OF THE INVENTION 

This invention is best utilized in the type of controlled 
de?ection roll where the roll shell support roller bear 
ings are replaced by hydrostatic bearings within the roll 
shell, such as shown and described in US. Pat. No. 
4,821,384 (Arav), or where the roll shell support roller 
bearings are positioned outside of the roll end seals, 
such as shown and described in US. Pat. No. 4,837,907 
(Roerig et al). The disclosure of both of these patents, 
which are commonly assigned with this invention, are 
hereby incorporated by reference to the extent which 
their disclosure complements the disclosure of this in 
vention. This invention establishes a ?uid barrier and 
heat shield between the bearings and the hot hydraulic 
?uid within the roll used to actuate the roll shell de?ec 
tion correcting shoes or pistons. In certain types of 
con?gurations where drive gears rotate the roll shell, 
this invention also establishes a ?uid barrier and heat 
shield between the drive gear on the roll and the hot 
hydraulic ?uid. In a preferred embodiment, a hollow, 
two- chamber barrier is provided about the stationary 
roll shaft and the outer, rotating components of the roll. 
The barrier, which does not rotate, comprises inner and 
outer spool members which are mounted between the 
stationary shaft and a stationary seal sleeve, respec 
tively, radially inwardly of the roll shell, or an extension 
thereof. ' 

A cooling liquid is introduced into one of the circum 
ferentially extending chambers and circulated in an 
outer, hollow cylindrical (annular) space extending 
about both chambers between the seal sleeve and roll 
shell which also conducts the cooling liquid into the 
second chamber from which it is removed from the roll. 
The barrier is axially interposed between the inner 

cavity of the controlled de?ection roll and the bearings 
rotatably supporting the bearing box, seal sleeve and 
gears, when used. The annular space between the bar 
rier chambers is contiguous with the inner wall of the 
roll shell or its extension. The bearings and gears, being 
axially outside of the barrier, are thus isolated from the 
interior cavity of the roll, both physically and ther 
mally, by the cooling liquid within the barrier chambers 
and annular space. This establishes a cooling zone. In a 
contemplated embodiment, the cooling liquid can be 
pressurized higher than the hydraulic ?uid and circu 
lated into, and out of, the inner cavity of the roll in a 
controlled manner by inward leakage put the chamber 
sealing surfaces to prevent hydraulic ?uid within the 
roll from migrating to the bearings. 
The barrier is capable of maintaining a cooling liquid 

barrier between the roll shell and roll shaft while pro 
viding both axial and radial movement of the roll shell 
relative to the roll shaft. This accommodates both radial 
movement of the roll shell during the nip loading, nip 
relieving or nip contour correction operations of the 
roll as well as axial expansion of the roll shell due to 
thermal expansion of the metallic components as the 
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roll becomes heated. In addition, the apparatus accom 
modates both misalignment caused by shaft de?ection 
during operation and rotary motion of the roll shell 
while providing rotational sealing of the roll shell. 

Since the roll shell, or extension thereof, which is 
rotatably aligned relative to the bearing box and seal 
sleeve by bearings, has an inner surface in continuous 
contact with the cooling liquid to control the tempera 
ture of the metal contacting the bearings, a heat shield is 
established against the passage of heat either by conduc 
tion through metal or by contact with the ?ow of hy 
draulic ?uid. 
The bearing lubricant is completely isolated from 

both the cooling liquid in the barrier chambers and the 
hydraulic ?uid in the roll cavity. Thus, like the bearings 
themselves, the temperature of the bearing lubricant can 
be controlled, as desired. In addition, the purity and 
lubricating characteristics of the bearing lubricant can 
be controlled independently of both the cooling liquid 
in the barrier chambers and the hydraulic ?uid in the 
roll cavity. , 

Accordingly, an object of this invention is to provide 
a heat shield and liquid barrier between the hydraulic 
?uid used to actuate a controlled-de?ection roll and the 
bearings rotatably supporting the bearing box, seal 
sleeve and gears, when used. 
Another object of this invention is to provide a bar 

rier for a controlled-de?ection roll which accommo 
dates rotary, radial, axial and misalignment motion 
while maintaining a heat shield and liquid barrier within 
the roll. 

Still another object of this invention is to provide a 
barrier for a controlled-de?ection roll which utilizes a 
cooling liquid which is separate from the bearing lubri 
cant contour modifying capabilities of the roll shell 
A feature of this invention is the provision of redun 

dant rotational and misalignment seals between the 
bearings or drive gears and the interior of the con 
trolled-de?ection roll. 
Another feature of this invention is the provision of a 

recirculated cooling liquid in conjunction with a barrier 
which can accommodate radial and rotary motion be 
tween the rotating roll shell and the stationary roll 
shaft, and misalignment of the shaft. 
An object, feature and advantage of this invention is 

the provision of apparatus for cooling the roll shell, or 
extension thereof, intermediate the effective face sur 
face of the roll shell and the bearings rotatably support 
ing the-bearing box. 

Still another object, feature and advantage of the 
invention is the added safety and reliability of the roll 
provided by utilizing seals at both ends of the cooling 
zone which effectively provides redundant sealing 
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These, and other objects, features and advantages of 55 
this invention will become readily apparent to those 
skilled in the art upon reading the description of the 
preferred embodiments in conjunction with the at 
tached drawings 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side-elevational view, in section, of one 
end of a controlled-de?ection roll showing a two-cham 
ber barrier disposed intermediate the bearing box sup 
port bearings and the interior cavity of the roll. 
FIG. 2 and FIG. 2A are end views, in section, of a 

controlled-de?ection roll wherein the support shoes 
have moved the roll shell into nipping engagement with 
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another roll (FIG. 2) and out of nipping engagement 
with a mating roll (FIG. 2A). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in FIG. 1, a controlled-de?ection roll 10 
has a stationary center shaft 12 which is ?xedly 
mounted in a spherical bushing 14 which, in turn, is 
supported in a mounting, or stand, 16 which may take 
the form of a stationary mounting attached to the foun 
dation, or structural framework in a papermaking ma 
chine, or mountings attached to movable arms in a pa 
permaking machine. 
Throughout this discussion, it is understood that both 

ends of the controlled-deflection roll described are es 
sentially the same and that the barrier forming the basis 
of this invention can be located at either or, preferably, 
both ends of the roll. Accordingly, only one end of the 
controlled-deflection roll is shown and will be de 
scribed 

over the roll shaft and de?nes, with the shaft, a cavity 
20 within the interior of the roll. Mounted within one or 
more openings in the roll shaft is one or more shoes 
22,24 which are diametrically opposed and which are 
separately actuatable and deactuatable to move the roll 
shell translationally upwardly or downwardly and into, 
or out of, nipping engagement with a mating roll as 
shown in FIGS. 2, 2A. The manner in which the shoe, 
or shoes, 22,24 can be supplied with hydraulic ?uid, or 
have hydraulic ?uid removed therefrom, to move the' 
shoes into, or out of, engagement with the inner surface 
26 of the roll shell to either load the roll shell into nip 
ping engagement with a mating roll, or to modify the 
roll shell deflection, or crown, contour is well-known to 
those skilled in the art and will, accordingly, not be 
discussed in further detail other than to show, some 
what schematically, the selective application of hydrau 
lic ?uid 28, such as oil, via conduits 29, 29a to shoes 22, 
24 as designated by arrows 31,3112. Similarly, it is well 
understood within the papermaking trade that upper 
shoe 22, or lower shoe 24, can comprise a plurality of 
axially aligned shoes or a single shoe and can operate 
either hydrostatically or hydrodynamically at its, or 
their, interface with the interior surface of the roll shell. 
For the purposes of this invention, all that need be un 
derstood is that the interface of each of the one or more 
shoes supporting the roll shell into, or out of, nipping 
engagement N with a mating roll along the nip plane P 
is lubricated with the same hydraulic ?uid which actu 
ates the shoe, or shoes. The nip plane extends along the 
nip line of contact and the longitudinal axes of roll 10 
and the mating roll 11. . 
The hydraulic ?uid used to actuate and lubricate the 

support shoes 22,24 collects within the interior cavity 
20 of the roll in a pool 28 which is shown near the end 
of the roll shell adjacent the shoe 24 and sealing struc 
ture comprising seals 30,32 and end caps 34,36. 
For the purposes of this discussion, the effective face 

of the controlled-deflection roll can be said to begin at 
a point radially outwardly from the end of the shoe 22 
beneath that portion of the shell and extend inwardly, as 
designated by F, to the corresponding place at the other 
end of the roll. 
At the end of the roll shell, a hollow, cylindrical 

spacer 38 having axially inwardly and axially outwardly 
collars 40, 42 is attached to the end of the roll shell by 
suitable means, such as cap screws 44 to form an axial 
extension of the roll shell. The outer end of spacer 38 is 
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attached to a bearing ring 46 in substantially the same 
manner. The bearing ring can also serve as a ring gear 
for rotatably driving the roll shell. A bearing box 48 
encloses the bearing ring and de?nes a space about the 
bearing ring which is sealed radially outwardly and 
radially inwardly from the bearing ring with seals 50, 
52. The bearing ring rotatably supports the bearing box 
with bearings 54, 56. Bearing lubricant 58 is completely 
enclosed about the bearings by the bearing box and 
bearing ring, and contained by seals 50, 52. 
The bearing box is disposed about an end of the sta 

tionary roll shaft, but is spaced from the roll shaft by an 
annular opening 60 to permit translational movement 
perpendicular to the longitudinal axis 62 of the roll shaft 
which coincides with the axis of rotation 63 of the roll 
shell when the roll shell is centered about the roll shaft. 
The roll shell is not, therefore, necessarily rotatably 
supported by bearings 54, 56, but is aligned by the bear 
ings with the bearing ring and bearing box. 

Extending axially inwardly from the bearing box, and 
co-axial with bearings 54, 56, is a hollow, cylindrical 
seal sleeve 64. Bearings 54, 56 thus maintain alignment 
of the seal sleeve relative to the roll shell co-axially 
about the axis of rotation 63 of the roll shell In this 
discussion, the term “annular” will be used .to refer to a 
hollow, cylindrical body or space, such as seal sleeve 64 
and the space de?ned by the seal sleeve and roll shell 18. 
The seal sleeve is spaced inwardly from the inner wall 
39 of spacer 38 to define an annular space 68 between 
the seal sleeve and spacer. The distal end 70 of the seal 
sleeve extends into the cavity 20 and does not bear 
against any structure or support in the longitudinal 
direction of the roll. A pair of spaced, circumferential 
rotary seals 69, 690 are mounted between the spacer 
and the seal sleeve to seal space 68 at either end of the 
seal sleeve. 
The barrier, generally designated with the numeral 

72, comprises an inner spool member 74, which can 
comprise more than one component part, and which 
has, in the preferred embodiment, three radially out 
wardly extending flanges 76a, 76b and 760. It also com 
prises a corresponding outer spool member 78 mounted 
within the annular seal sleeve 64 and includes three 
corresponding radially inwardly extending ?anges 80a, 
80b and 80c. The inner and outer spool members are 
preferably made of metal and the corresponding ?ange 
pairs 76a, 80a, 76b, 80b, 76c, 80c are arrayed such that 
they radially overlap one another such that each ?ange 
of each pair is contiguous with its corresponding ?ange 
on the other spool. The ?ange pairs and inner and outer 
spool body members, therefore, de?ne ?rst and second 
liquid chambers 82, 84, respectively The overlapping 
?anges of the corresponding pairs can slide against one 
another radially inwardly and outwardly to permit 
chambers 82, 84 to be radially extensible 
The outer surface 86 of the outer spool member is 

made with a large diameter radius to form a spherical 
surface. A pair of circumferentially extending, axially 
spaced seals 88, 880 are mounted between the outer 
spool member spherical surface 86 and the inner wall 90 
of the seal sleeve 64. This permits the outer spool mem 
ber to rotate slightly about an axis perpendicular to the 
nip plane P through the longitudinal axis 62 of the roll 
to accommodate misalignment of the roll shaft due to 
de?ection without causing a corresponding movement 
of the seal sleeve 64. Since the inner spool member 
moves with the outer spool, this action also prevents 
relative movement, and loss of sealing engagement, 
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6 
between ?anges 76a, 80a, 76b, 80b, 76c, 80c so that 
chambers 82, 84 remain sealed during roll shaft deflec 
tion. 
The ?anges in the inner and outer spool members 

de?ne two axially spaced, circumferentially extending 
chambers 82, 84 within barrier 72. An opening 92 in the 
outer wall of the outer spool member, and a corre 
sponding opening 94 in the seal sleeve, establish ?uid 
communication between the ?rst chamber 82 and the 
annular space 68. Similarly, a second opening 96 in the 
outer wall of the outer spool member axially inwardly 
of the opening 92, and a corresponding opening 98 in 
the seal sleeve, permit ?uid communication between the 
annular space 68 and the second chamber 84. 
An inlet supply bore 100 extending from the end of 

the roll shaft to an opening 101 in the ?rst chamber 82 
provides access from a pressurized source, such as a 
pump 102, of cooling liquid 103 to the ?rst chamber 82. 
Similarly, a return bore 104 extending from outside the 
roll shaft provides a conduit for the cooling ?uid to exit 
the second chamber 84 from a similar opening 105. 

In operation, the center shaft 12 is maintained in a 
desired stationary position The roll shell is rotationally 
driven by a means, such as a motor driven gear (not 
shown) connected to the roll shell in a manner well 
known to those skilled in the art. The manner in which 
the roll shell is rotated does not form part of the inven 
tion. 

One, or the other, or both, of the roll shell support 
shoes 22, 24 is actuated by the application of a suitable 
hydraulic ?uid, such as oil, to the appropriate shoe, or 
shoes, in a manner well-known to those skilled in the art 
to move the roll shell translationally into, or out of, 
nipping engagement with a mating roll, which nipping 
engagement is designated N in FIG. 2. 
As the roll shell rotates and is moved into, and out of, 

nipping engagement with the mating roll, as shown in 
FIGS. 2 and 2A, barrier 72 is required to accommodate 
several types of movement of the component parts of 
the roll. It must accommodate translational movement 
of the roll shell radially inwardly and outwardly from 
the longitudinal axis 62; it must accommodate rotational 
movement of the roll shell and spacer relative to seal 
sleeve 64; it must accommodate misalignment of the roll 
shell/spacer relative to the center shaft due to de?ec 
tion of the center shaft; and axial elongation of the com 
ponent parts due to thermal expansion. 

Since the distal end 70 of the stationary seal sleeve 64 
extends into the roll cavity 20, axial elongation of the 
roll shell and spacer relative to the seal sleeve is accom 
modated by the spaced rotary seals 69, 690 between the 
spacer and seal sleeve which bear against the outer 
cylindrical surface 66 of the seal sleeve which is concen 
tric with the longitudinal axis 63 of the roll shell. There 
is suf?cient space 59 between the roll stand 16 and bear 
ing box 48 to accommodate axial movement of the bear 
ing box. The bearings and bearing box moves axially 
with the bearing ring. 
The radially extending interfaces between corre 

sponding sealing surfaces between ?ange pairs 76a, 80a; 
76b, 80b; 76c, 80c accommodate radial movement of the 
roll shell as it is moved translationally by the application 
by pumps 33, 330, or withdrawal, of hydraulic ?uid to 
shoes 22, 24. This also permits the radially extensible 
change in shape of the barrier chambers 82, 84 while 
maintaining the chambers sealed. Thus, pressurized 
cooling liquid is supplied to the ?rst chamber 82 via 
conduit 100, which is axially outside of second chamber 
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84, ?ows through chamber 82, out into annular space 
68, inwardly into chamber 84 and out of the roll via 
conduit 104. The cooling liquid, thus, is brought into 
direct engagement with the inner surface 39 of spacer 
38 to cool spacer 38, or to cool the inner surface of the 
end of shell 18 if a spacer is not utilized This inward 
?ow of cooling liquid 103 within both ‘annular space 68 
and chambers 82, 84, in conjunction with rotary seals 
69, 69a and the cooperating ?anges in chambers 82, 84 
effectively seals the hot hydraulic ?uid 28 from physical 
contact with the bearings. In addition, the cooling zone, 
which extends substantially between rotary seals 69, 690 
or the axial length of inner and outer spool members 74, 
78, effectively shields the bearings from radiant heat 
from the hot hydraulic fluid and minimizes the conduc 
tion of heat through the barrier componentsthemselves 
due to their relatively thin construction and intimate 
contact with cooling liquid 

Thus, a heat shield between the hot hydraulic ?uid 
within the roll cavity is established and maintained by 
this invention. Although the invention has been de 
scribed using separate ?uids for the bearing lubricant 
58, cooling liquid 103 and hydraulic ?uid 28, these ?u 
ids do not necessarily have to be different. What is 
important, and what is intended to be accomplished 
with this invention, is that the bearing lubricant be 

_ maintained separate from the cooling liquid which, in 
turn, is preferably maintained separate from the hydrau 
lic ?uid. This invention accomplishes this concept while 
accommodating the rotational, translational and mis 
alignment movements of the roll during operation. 
However, as mentioned previously, it is contemplated, 
and within the scope of the invention, to pressurize the 
cooling liquid in the barrier chambers at a greater pres 
sure than the hydraulic ?uid applied to the support 
shoes to thereby maintain any seepage of cooling liquid 
relative to the hydraulic ?uid in the direction inwardly 
into the roll cavity from where it is removed by means, 
such as a sump pump (not shown), which is well-known 
to those skilled in the art. Accordingly, it is contem 
plated that the cooling liquid and the hydraulic ?uid 
could be the same liquid, if desired. Otherwise, in the 
preferred embodiment, the bearing lubricant, cooling 
liquid and hydraulic ?uid are maintained separate and 
the heat shield is established and maintained. 

Various modi?cations are contemplated which are 
intended to be within the scope of the invention. For 
example, the concept of providing radial extensibility to 
the barrier chambers 82, 84 could be provided by other 
means, such as walls made of ?exible material extending 
between the inner and outer spools. Also, the barrier 
could comprise one or more chambers with direct 
contact with the spacer. 

Finally, the barrier is intended to be generic to any 
controlled-de?ection type of roll having need to sepa 
rate the bearing lubricant and hydraulic ?uid and where 
the roll shell can move outwardly, or translationally, 
relative to the roll shaft, or bow under nip pro?le con 
trol enough to otherwise create a leak for the hydraulic 
?uid to ?ow axially outwardly to the bearings. The 
barrier is, therefore, not limited to use in the so-called 
self-loading type of controlled de?ection roll. 

Accordingly, a heat barrier for a controlled-de?ec 
tion roll has been shown and described which meets the 
stated objectives and exhibits the features and advan 
tages set forth and others which will be readily apparent 
to those skilled in the art upon reading the specification, 
claims and viewing the attached drawings. 
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What is claimed is: 
1. In a controlled de?ection roll for moving into, and 

out of, nipping engagement with a mating roll, and 
having a non-rotatable center shaft, a hollow, cylindri 
cal roll shell having a longitudinal axis of rotation and 
disposed about the center shaft to de?ne an interior 
cavity of the roll therewith, bearings near either end of 
the center shaft and disposed about the center shaft, 
support means to support the roll shell against the cen 
ter shaft to position the roll shell into, and out of, nip 
ping engagement with the mating roll, or to adjust the 
nip line of contact therebetween, or both, the combina 
tion comprising: 

bearing means near either end of the roll shell; 
the bearings rotatably locating the bearing means 

co'-axially relative to the roll shell, or an annular, 
co-axial spacer extension thereof; 

means for maintaining bearing lubricant in the bear 
ing means for lubricating the bearings; 

means for supplying hydraulic ?uid for actuating the 
support means and lubricating the interface be 
tween the roll shell and support means in the inte 
rior cavity; and 

barrier means disposed between the roll shaft and the 
roll shell, or an annular, co-axial spacer extension 
thereof, near at least one end of the roll, the barrier 
means comprising a radially extensible chamber 
means for receiving a cooling liquid, said barrier 
means comprising a liquid barrier and a heat shield 
between the hydraulic ?uid in the interior cavity 
and the bearing on the corresponding end of the 
roll. 

2. A controlled de?ection roll as recited in claim 1, 
wherein: 

the barrier means includes a seal sleeve de?ning a 
space between the seal sleeve and the roll shell, or 
an annular, co-axial spacer extension thereof, the 
space adapted to receive the cooling liquid. 

3. A controlled de?ection roll as recited in claim 2, 
further including: 

misalignment seal means mounted between the seal 
sleeve and the chamber means for permitting sealed 
misalignment movement between the seal sleeve 
and the chamber means. 

4. A controlled de?ection roll as recited in claim 1, 
wherein: 

the bearing means includes a bearing box and a bear 
ing ring whereby the bearing is supported on the 
bearing ring which, in conjunction with the bear 
ing box, enclose the bearing and its lubricant in 
spaced adjacency to the barrier means. 

5. A controlled de?ection roll as recited in claim 1, 
wherein: 

the barrier means includes two chambers; and further 
including, 

means for establishing ?uid communication between 
the two chambers; 

inlet conduit means for conducting cooling liquid into 
a ?rst one of the two chambers; and 

outlet conduit means for removing cooling liquid 
from a second one of the two chambers. 

6. A controlled de?ection roll as recited in claim 5, 
wherein: , 

the ?rst one of the two chambers is located axially 
outside of the second of the two chambers. 

7. A controlled de?ection roll as recited in claim 5, 
wherein: 
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the chambers are formed by inner and outer opposed 

spool members with the outer spool member 
adapted to move translationally with the roll shell, 
and a plurality of ?ange pairs cooperating to main 
tain sealing engagement therebetween and main 
tain sealed extensibility of the chambers while per 
mitting relative translational movement between 
the spool members as the roll shell moves transla 
tionally. 

8. A controlled de?ection roll as recited in claim 5, 
further including: ‘ ‘ 

seal sleeve means associated with the barrier means, 
and de?ning a space between the barrier means and 
the roll shell, or an annular, co-axial spacer exten 
sion thereof, and having opening means for estab 
lishing ?uid communication between the space and 
the ?rst and second chambers, whereby the cooling 
?uid from the ?rst of the two chambers is received 
in the space and conducted into the second of the 
two chambers. ‘ 

9. A controlled de?ection roll as recited in claim 8, 
wherein: 

the seal sleeve means is co-axially secured relative to 
the bearing means to thereby maintain the space 
annularly relative to the roll shell, or an annular, 
co-axial spacer extension thereof. 

10. A controlled de?ection roll as recited in claim 8, 
wherein: 

the seal sleeve means includes rotary seal means 
mounted between the ‘seal sleeve means and the roll 
shell, or an annular, co-axial spacer extension 
thereof, for maintaining a rotary seal therebetween. 

11. A controlled de?ection roll as recited in claim 9, 
wherein: 

the rotary seal means comprises a pair of axially 
spaced, circumferentially extending seals disposed 
near either end of the space between the seal sleeve 
means and the roll shell, or an annular, co-a‘xial 
spacer extension thereof, to seal the ends of the 
space. 

12. In a controlled de?ection roll for moving into, 
and out of, nipping engagement with a mating roll, and 
having a non-rotatable center shaft, a hollow, cylindri 
cal roll shell having a longitudinal axis of rotation and 
disposed about the center shaft to de?ne an interior 
cavity of the roll therewith, bearings near either end of 
the center shaft and disposed about the center shaft, 
support means to support the roll shell against the cen 
ter shaft to position the roll shell into, and out of, nip 
ping engagement with the mating roll or to adjust the 
nip line of contact therebetween, or both, the combina 
tion comprising: 
a hollow spacer extending from at least one end of the 

roll shell, co-axially therewith and having an inner 
surface in spaced adjacency with the roll shaft; 

a seal sleeve extending longitudinally about the roll 
shaft, and co-axially therewith, and de?ning a 
space with the inner surface of the spacer; 

rotary seal means mounted between the seal sleeve 
and inner surface of the spacer; 

a bearing ring mounted to the spacer; 
a bearing box; 
the bearings are mounted intermediate the bearing 

ring and bearing box for rotatably aligning the 
spacer about the seal sleeve; 

means for maintaining bearing lubricant for lubricat 
ing the bearings, said means operatively sealing the 
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10 
bearing lubricant relative to the bearing ring 
bearing box; 

means for supplying hydraulic ?uid into the roll for 
actuating the support means and lubricating the 
interface between the roll shell and support means 
in the interior cavity; 

barrier means intermediate the roll shaft and seal 
sleeve, and intermediate the bearings and roll cav 
ity, said barrier means having a radially extensible 
chamber for receiving a cooling liquid, the cham 
ber establishing a heat shield between the 

bearings and the hydraulic ?uid in the interior cavity 
of the roll. 

13. A controlled de?ection roll as recited in claim 12, 
wherein: 

the seal sleeve is free of axial restraint. 
14. A controlled de?ection roll as recited in claim 12, 

wherein: . 

the seal sleeve and barrier means contain at least one 
opening to establish ?uid communication between 
the chamber and space, whereby the cooling liquid 
is introduced into the space between the seal sleeve 
and spacer, whereby a liquid barrier and heat shield 
is established and maintained between the interior 
cavity of the roll and the bearings. 

15. A controlled de?ection roll as recited in claim 12,_ 
further including: 

inlet means for introducing a supply of cooling liquid 
from outside the roll into the chamber; 

outlet means for removing cooling liquid from the 
barrier means. 

16. In a controlled de?ection roll for moving into, 
and out of, nipping engagement with a mating roll, and 
having a non~ rotatable center shaft, a hollow, cylindri 
cal roll shell having a longitudinal axis of rotation and 
disposed about the center shaft to de?ne an interior 
cavity of the roll therewith, bearings near either end of 
the center shaft and disposed about the center shaft, 
support means to support the roll shell against the cen 
ter shaft to position the roll shell into, and out of, nip 
ping engagement with a mating roll, or to adjust the nip 
line of contact therebetween, or both, the combination 
comprising: 

bearing means near either end of the roll shell; 
the bearings rotatably aligning the roll shell, or are 

extension thereof, in the bearing means; 
means for maintaining bearing lubricant for lubricat 

ing the bearings relative to the bearing means; 
means for supplying hydraulic ?uid into the roll for 

actuating the support means and lubricating the 
interface between the roll shell and support means; 

barrier means disposed between the roll shaft and the 
roll shell, or an annular, co-axial spacer extension 
thereof, near at least one end of the roll, the barrier 
means including a seal sleeve extending either be 

' neath a portion of the roll shell, or an annular, 
co-axial spacer extension thereof, and de?ning a 
space therewith, and spool means mounted inter 
mediate the seal sleeve and roll shaft, said spool 
means de?ning ?rst and second radially extensible 
chambers for receiving a cooling liquid; 

means for sealing the space; 
means for establishing ?uid communication between 

the ?rst chamber and the space and between the 
space and the second chamber, whereby cooling 
liquid can ?ow between the ?rst chamber into the 
space and into the second chamber; 

and 
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?rst conduit means for establishing ?uid communica 
tion from a source of cooling liquid outside the roll 
to the ?rst chamber; _ 

second means for removing cooling ?uid from the 
second chamber; 

whereby a liquid barrier and heat shield is established 
between the roll cavity and the bearings. 

17. A controlled de?ection roll as recited in claim 16, 
further including: 

misalignment seal means mounted between the spool 
means and seal sleeve to accommodate misalign 
ment between the roll shell and roll shaft while 
maintaining a liquid seal between the spool means 
and seal sleeve. 

18. A controlled de?ection roll as recited in claim 16, 
wherein: 

the means for sealing the space comprise a pair of 
axially spaced rotary seals to maintain a liquid seal 
between the seal sleeve and rotating roll shell, or an 
annular, co-axial spacer extension thereof. 

19. A controlled de?ection roll as recited in claim 16, 
wherein: 
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12 
the spool means comprises inner and outer spool 
members, each having corresponding radially ex 
tending ?anges which cooperate to provide a radi 
ally extensible seal which de?ne radially extending 
walls of the ?rst and second chambers and which 
provide liquid seals in the chambers as the roll shell 
is urged translationally relative to the shaft by the 
support means. 

20. A controlled de?ection roll as recited in claim 19, 
wherein: 

misalignment seal means mounted between the outer 
spool member and the seal sleeve to accommodate 
misalignment between the roll shell and roll shaft; 

the outer spool member has a curved outer surface 
which cooperates with the misalignment seal 
means to provide a liquid seal between the outer 
spool member and the seal sleeve. 

21. A controlled deflection roll as recited in claim 16, 
wherein: p 

the second means for removing cooling liquid com 
prises a conduit leading from the second chamber 
to the exterior of the roll. 

# ‘ i i i 
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